Abstract
Introduction
General secretary Xi Jinping of China pointed out that China should be an important participant, contributor and leader in the construction of the global ecological civilization at the nineteen report. We can see the consciousness and initiative of our country to carry out the concept of green development, and point out the shortage of our work, the protection of the ecological environment far away, and many short boards in the field of people's livelihood. The construction of ecological civilization is a millennium plan for the sustainable development of the Chinese nation. As a matter of people's livelihood, fog and haze environmental pollution has attracted great attention of our government, and some measures have been taken to achieve certain results. Haze is a mixture of fog and haze, and the China Meteorological Administration "ground meteorological observation code" indicates that fog is an aerosol system, a product of condensation of water vapor suspended in the air. Haze, also known as haze, is made up of particles of sulfuric acid, organic hydrocarbons or dust suspended in the air, resulting in turbidity in the air. Haze weather refers to a state of air pollution. Fog and haze is a general description of the suspended particles in the atmosphere. The primary task of controlling haze pollution is to control PM2.5. The PM2.5 index refers to the content of particles in the atmosphere less than 2.5 microns in diameter, and is also the culprit of the fog and haze weather. In recent years, under the five development concepts of innovation, coordination, green, open and sharing, the governments at all levels have made a lot of efforts to control the haze. At the same time, we should also see that the formation of haze has a complex cause, so we should realize the strategic goal of building beautiful Chinese and national sustainable development. The treatment of haze is a long-term and arduous process. It is necessary to adopt a scientific method to reduce the fog and haze pollution and reduce the negative effects of haze on people's healthy life.
Literature review
Foreign scholars began to study haze from 1970s, mainly using quantitative research methods to study energy structure from the perspective of energy consumption. For example, Crorapton and other scholars believe that energy structure changes and economic growth have a direct relationship with energy consumption (Crorapton et al.2005; Solow R M 1957) . Nurhidayah and other scholars put forward a good legal framework from the legal point of view for the haze control (Nurhidayah2013). Jones and other scholars have proposed that the internal structure of industry has an important impact on the total energy demand and energy structure, thus affecting the environment change (Jones et al.1995) , Frank and other scholars believe that economic agglomeration is an important lure for environmental pollution (Frank et al. 2001; Selden T M et al.1995) . The study of haze pollution in China began mainly in 1990s, Hui Ying and other scholars pointed out that strengthening the construction of local government is an effective means to solve the increasingly serious fog and haze pollution from a political point of view (Hui Ying et al. 2018; Li Bin 2012) . Zheng Guojiao and other scholars analyze the causes of the fog from the perspective of economic development, and put forward the reasons for the fog he measures to establish regional inter government cooperation mechanism (Zheng Guojiao et al. 2015; Tong Xin 2017) . Li Zhenyu and other scholars analyze the causes of fog and haze in Beijing, Tianjin and Hebei Province from the energy structure angle (Li Zhenyu et al.2013; Li Kaijieet al. 2012) . Wang Meixia analyses the main driving factors from different influence factors of haze pollution, and puts forward the haze of comprehensive control measurement (Wang Meixiaet al. 2017) . Ma Limei and other scholars believe that China's change in coal-based energy consumption structure and optimize the industrial structure is the key to smog control (Ma Limei et al. 2014) . Wu Xun and other scholars have made an empirical analysis on the spatial characteristics and influencing factors of haze accumulation in China, and study the effect of economic development level and industrial structure adjustment on haze control (Wu Xunet al. 2015) . Wang Yichen and other scholars analyzed the spatial correlation characteristics of fog and haze and the spillover effects of influencing factors in Beijing-Tianjin-Hebei region, and put forward corresponding policy recommendations (Wang Yichen2017). LengYanli and the other scholars have studied the effects of energy price distortion on the environment pollution in the province of China (LengYanli et al. 2016; Li Jian 2012) . The results show that the energy price distortion has a positive effect on the effect of haze pollution, and the positive effect of energy price distortion on haze pollution in the eastern region is greater than that in the middle and western regions. Zhuang Guiyang and other scholars systematically studied the theoretical foundation and institutional innovation of Beijing Tianjin Hebei synergistic governance, and pointed out that "the top level design, the consistency of the target, the distribution of interests and the sharing of information" is the order parameter to promote the governance of the fog haze system (Zhuang Guiyang et al. 2012) . It can be seen that environmental governance is a systematic project. Fog and haze pollution is a complex problem, and there are many aspects involved. The more than 30 provinces of China are different in specific environment. Therefore, different influence factors of different provinces and haze are different. The new subject of grey theory can meet these conditions and is widely used in environmental research to analyze and solve practical problems, and there is no systematic study on the mechanism of different influence factors of haze and haze in 30 provinces of China. This paper first determines the fog and haze quantity and the main influencing factors, the correlation between provincial haze and main factors provide theoretical basis for haze control in different regions and uses the grey theory to analyze the different China.
Model and data Data
Haze has become an important research topic in the field of China green economic construction, and it is also a major problem involved in the coordinated development of all countries in the world. It is the key to accurately calculate the haze quantity of our country. In this paper, we use the available data from the haze at home and abroad. Most of the research uses the PM 2.5 year concentration value of the aerosol optical thickness measured by the satellite launch equipment of Columbia University. Therefore, this study also refers to the data and is combined with the monitoring data of the Environmental Protection Bureau of China so the data of fog and haze is very reliable. We have determined nine influencing fogs factors of population, economic growth, technological progress, industrial structure, financial development, energy price, international trade, urbanization rate and fiscal decentralization according to the special national conditions of our country considering the availability and integrity of the data, and drawing on the research results of scholars about haze at home and abroad to empirical research the grey correlation among haze and the main various influencing factors in different regions of China. Population (P): Population is a complex social entity which integrates many kinds of social relations. It has many kinds of social constitutions, social relations, economic constitutions and economic relations. All social relations, social activities and social problems are related to the process of population development. Population is the basis and main body of social production activities, but different levels of economic development, different social development conditions and different process of population development, people are different in understanding and reflecting the phenomenon of population. Generally speaking, the number of population has a positive impact on environmental pollution. The more people are, the more energy they consume and the more pollutants they produce. But in real life, with the development of technology and the improvement of people's awareness of environmental impact, population indicators have a negative impact on environmental pollution, and because of the different development conditions of the region, the mechanism of the effect of population to the environment is different. Economic growth (A): Economic growth is a measure of the scale and speed of national and regional economic development, and is the standard of economic development stage and potential. It is usually used to reflect the economic development level of a country or region, such as national income, economic development speed, gross national product, per capita national income and economic growth rate. Economic development requires a large amount of energy input, energy consumption may cause pollutants and environmental pollution at the same time. However, with the development of the economy, the change of people's consumption concept, the quality of life and the high quality of the environment, the public is more interested in the purchase of green products, thus promoting the adjustment of the industrial structure, eliminating the backward industries and enterprises with high energy consumption and high pollution, and developing the third industry to reduce the impact on the environment. With the development of economy and technology, the state and society can invest more money to develop new products, thus providing the technical level of production, improving the efficiency of energy utilization, reducing the energy effect and accelerating the environmental improvement. Technological progress (T): The technical progress in the narrow sense refers to the innovation and improvement of the input products, manufacturing technology and production technology of intermediate products, which is manifested in the use of new technology and the use of new materials. Generalized technological progress refers to the accumulation and improvement of knowledge covered by technology. The ways of technological progress are mainly shown in three aspects, including technological innovation, technology transfer and technology diffusion. Because the technological progress is an invisible variable, it can't be directly measured. Now the index of technical progress in the literature usually uses total factor progress (Total Factor Productivity, TFP), R&D input and the number of patents three A measure of the index. Technological progress is generally reflected in the activities of innovation, and patent data as a measure of innovation is the main indicator of technological progress in existing literature. This paper also uses the number of patents instead of the technical level index to measure the level of technological progress. Technological progress can not only directly reduce energy consumption and reduce carbon emissions, but also improve the level of environmental pollution through technological progress, thus improving the environment. Industrial structure (I): The industrial structure also called the national economy department's structure, refers to the structure of the industrial departments and their internal components in the national economy, and reflects the trend of industrial change and the proportion of the industry in a country or region. Different industrial structure leads to different types and structures of energy consumption, thus affecting the regional environment. The adjustment of industrial structure can reduce the primary energy consumption and reduce the impact on the environment. The high proportion of the second industries in China is the main cause of energy consumption and environmental pollution. The upgrading and optimization of industrial structure will improve the intensity of energy consumption and reduce the degree of environmental pollution. And at the present stage, coal is the main energy consumption structure, so in order to reduce the high pollution of coal and other energy consumption, it is necessary to adjust the industrial structure and increase the investment of clean energy, such as wind energy and solar energy, and gradually get rid of China's dependence on coal and oil and other energy sources. Financial development (F): Financial development refers to the changes in the financial structure, including shortterm changes and long-term changes. Financial development contributes to the concentration and agglomeration of capital, improves the efficiency of the use of resources, and improves the social and economic efficiency. At present, China's rapid development of finance has strengthened the role of the environment. As an indirect impact factor on the environment, financial development indicators can adjust the investment intention of the enterprise, but the effect of financial development on fog and haze has not formed a consistent view. It is assumed that the different regions are actively adjusting the financial policy to adjust the sustainable development of the economy. Therefore, the entry and development will reduce the fog and haze. Energy prices (E): As a policy factor affecting energy consumption, the price of energy, mainly including the prices of coal, electricity and oil, can affect the consumption of energy and change the change of the environment. Energy price policy can encourage economy, promote production, promote the use of full and reasonable and effective use, and governments often adopt administrative and economic policies to intervene and regulate. The environmental policy of our country takes the energy price as the main regulation policy. Through the increase of energy price and the subsidy of new energy policy, the people's awareness of environmental protection is improved, and people will consciously save energy, use environmental protection energy and reduce the emission of pollutants. International Trade(IT): International trade refers to the transaction of goods and services across national borders, generally including export trade and import trade in two forms, also known as import and export trade. As a world factory, China generally believes that international trade will aggravate China's environmental pollution. In order to reduce the environmental impact on the country, the developed countries often turn some of the polluted production to the developing countries, resulting in the energy consumption and environmental damage of the host countries, thus reducing the developing countries to the pollution shelters of the developed countries. International trade has a double effect on other dependent variables such as economic growth. International trade promotes economic growth, and it will also make China's furniture have more funds to govern the environment, introduce advanced equipment and technology, improve energy efficiency and clean energy utilization to reduce environmental pollution. The rate of Urbanization (U): The meaning of urbanization is relatively broad, generally refers to the urbanization of the population. It refers to the expansion of the scale of the city and the increase in quantity, and the transformation process of the rural society mainly from agriculture to the modern cities, such as industry and service as well as the high and new technology industries. As a centralized area of resources, cities have become the concentration of energy consumption and environmental pollution, so the development level of urbanization is a major factor affecting carbon emissions. The impact of urbanization on the environment can be considered from different aspects. Population urbanization, through the improvement of people's consciousness and the change of living habits, may cause the population to produce less environmental pollution, and may also be due to the better living conditions of the city, thus reducing the consumption of the total amount of energy, thus reducing the pollution of the environment. Fiscal decentralization (FD): Fiscal decentralization refers to the extent to which the state gives local government tax rights and expenditure responsibilities. At the same time, it allows local governments to determine the scale and structure of budgetary decision expenditure independently. Local governments can freely choose the type of policy needed, and actively participate in social management. The purpose is to provide better and more services to local governments. Therefore, fiscal decentralization can reflect the autonomy of local governments' finances. The general theory holds that the higher the fiscal decentralization, the greater the autonomy, the government does not have to adjust its behavior according to the direction of the central government, but the current research at home and abroad believes that the fiscal decentralization has different influence on the regional environment.
Models
Grey correlation analysis model of haze influence factors Deng Julong, a famous mathematics professor in China, mainly used the regression analysis methods in economic statistics to solve the problems of few factors and linear. The grey system has been established to solve the problems of multi factor and nonlinear. The grey system theory is a new theory that specializes in the systematic analysis of the problem of small data and information uncertainty. The method of correlation analysis fully considers all kinds of disadvantages and shortcomings of the other analytical methods, and makes up for the quantity of sample and the inadequacy of the samples, and the calculation phase. For smaller, it is also very convenient to use, and will not appear to be inconsistent with the result of qualitative analysis. The guiding principle of grey relational analysis is to judge the close relationship based on the similarity of geometrical shape of sequence curves. The closer the curve is, the greater the correlation degree between the corresponding sequences is, and vice versa. Relevance analysis is actually a quantitative analysis of the dynamic development and change process situation of a system, that is, the quantitative comparative analysis of the dynamic process development situation of the system. Because the grey system model has no special requirements and limitations to the experimental observation data, the application field of the grey system model is very wide, which can be applied to various fields. According to the above analysis, the grey correlation analysis method is used to analyze the relationship between haze and population, economic growth, technological progress, industrial structure, financial development, energy price, international trade, urbanization rate and fiscal decentralization. The grey correlation of the corresponding time series data is established to reflect the haze and population and economic increase in China. Long, technological progress, industrial structure, financial development, energy prices, international trade, urbanization rate and fiscal decentralization, and then calculate the comprehensive clearance of China's haze and population, economic growth, technological progress, industrial structure, financial development, energy prices, international trade, urbanization rate and fiscal decentralization. United degrees systematically study their relationship. Grey absolute correlation degree model Suppose that the length of X0 is the same as that of Xi, and the sequence is the sum of the same interval.
is the zeroing image of the beginning point of X 0 and X i , and the epsilon 0I is the grey absolute correlation between X 0 and X i , reflecting the similarity between the line X 0 and X i . In this paper, the approximation of haze and population, economic growth, technological progress, industrial structure, financial development, energy price, international trade, urbanization rate and fiscal decentralization can be expressed in this paper. It is recorded as ε 0i . Calculation formula:
Grey relative degree model If the length of X 0 and X i are the same and the initial values are not zero, X 0 'and Xi' are X 0 , X i initial values, then the grey absolute correlation between X 0 'and X i ' is the relative degree of grey relative degree between X 0 and X i , which is recorded as r 0i . Calculation formula:
Grey relative incidence degree is the token of the relation between the sequence X 0 and the rate of change of X i relative to the starting point. It removes the impact of initial conditions on sequence X 0 and X i , and dynamically analyzes the correlation between haze and population, economic growth, technological progress, industrial structure, financial development, energy prices, international trade, urbanization rate and fiscal decentralization. If the change rate of X 0 and X i is closer, the greater the r 0i and the corresponding variables relationship are closer, otherwise the corresponding degree of correlation are lower.
Grey comprehensive correlation degree model It is assumed that the sequence X i is the same length as X j and the initial value is not 0, epsilon ij, R ij is the grey absolute correlation degree and grey relative degree of grey relative degree of Xi and X j respectively, andθ∈[0, 1], then it is called the grey comprehensive correlation degree of sequence X i and X j . The grey comprehensive correlation degree can fully characterize the close connection between the sequences, not only reflect the similarity between the discounted X 0 and the X i , but also reflect the close degree of the change rate of X 0 and X i relative to the beginning point. It is a more comprehensive reflection of the haze and the population, economic growth, technical progress, industrial structure, financial development, and energy in China. In generaltakeθ=0.5 then the calculation formula is as follows: =(1364,1385,1423,1456,1493,1538,1581,1633,1695,1755,1962,2019,2069,2115,2152 =(5944.6,7202.9,9602.6,12058,113578,15335,18131,19681,23010.7,31052.9,36479.6,39660.5,43189.5,47880. 9,53650.6,58559 .4) X 6 =(100,100. 5,97.1,104.7,114.2,111.4,105.5,105,115.8,88.6,110.5,108.4,98.7,97.8,98.8,93 .7) X 7 =(20. 0754,17.6649,15.9917,16.4638,17.9949,21.6227,24,4852,23.3490,21.6936,16.3865, 14.7334,12.5684,11.0323,10.5910,9.3660,7.9546) X 8 =(77.5447,78.0597,78.5554,79.0511,79.5337,83.62,84.33,84.5,84.9,85,85.96,86.2,86.2,86.3, 86.35,86 .5) X 9 =(2.8,3,2.8,3,3.2,3.1,3.2,3.3,3.1,3,3,3,2.9,3,3,3.3) According to the formula (2), the absolute correlation between fog and haze in Beijing and population, economic growth, technological progress, industrial structure, financial development, energy price, international trade, urbanization rate and fiscal decentralization can be obtained. According to the above steps, the comparison results of grey comprehensive correlation between Beijing fog and haze with population, economic growth, technological progress, industrial structure, financial development, energy price, international trade, urbanization rate and fiscal decentralization are compared, as shown in Table 6 . 
Tab.3 Grey comprehensive correlation degree between haze and impact factors in major provinces

Conclusions
According to the grey correlation degree in table 4, 5 and 6, it can be concluded that the correlation between haze and different influencing factors in different regions of China is different. The grey absolute correlation degree of haze and energy price is generally high from the static point of view, and the highest is 0.9685 and 0.9626 in Xinjiang and Yunnan. There are second factors in the absolute correlation between industrial structure and haze. The third factor is population in turn. The absolute correlation degree between haze and fiscal decentralization is all low, most of which is 0.5000. In order to eliminate the influence of the initial factors, it can be seen from the angle of grey relative correlation that the fog and haze in most regions have the highest grey absolute correlation with the energy price, but the relative degree of haze and economic growth in areas with relatively developed economy, such as Beijing and Shanghai, is lower than the haze and urbanization rate and population. The grey haze of 10 provinces in Shandong, Shanxi and Heilongjiang and other provinces has the greatest grey comprehensive correlation from the specific provincial level; the grey haze and the energy price in 11 provinces of Beijing, Hebei and Zhejiang have the highest grey comprehensive correlation degree; the fog haze in Zhejiang, Hunan and Guangxi is higher in relation to the population; The gray comprehensive correlation degree of regional financial development and haze is the strongest; at present, China is in the stage of rapid development of urbanization, but the relationship between haze and urbanization in Beijing and Tianjin is not high, and the grey haze and fiscal decentralization grey comprehensive correlation degree is low. It can be seen that the correlation of haze and influence factors in different provincial regions is completely different, the economic development stage and the economic development characteristics are different, the haze and the influence factors are differentso we can't adopt the unified haze control policy in the whole country.
The results of grey correlation system analysis are basically consistent with the actual situation. The most regional fog haze has the highest comprehensive correlation degree with industrial structure and energy price, followed by the factors of population and international trade, and the relationship between haze and haze does not reach the expected goal among the main factors affecting haze in China. The gray relative degree of haze and economic growth is relatively small in economically developed regions. The grey relative degree of the financial development is high, but the degree of absolute correlation is low and the energy price is just the opposite. And the energy prices in all provinces of our country have great influence on the haze. It should be paid enough attention to, and it is still effective to restrain the haze by regulating the energy price. From the overall grey comprehensive correlation degree, the relationship between the haze and the urbanization rate is lower in the main provinces in the country, and the economic development of most provinces has a strong correlation with the haze.
Policy and Recommendations
According to Coase's theory, environmental governance is how to define environmental responsibility. Our country has a vast territory so we should make sure the goal of smog control in each province to realize the green development of the whole national economy according to the actual situation of each province. All regions should realize the emission reduction target and develop green economy according to the relationship between haze and influencing factors so as to realize the construction of beautiful China. From the results of this study, we can see that the correlation characteristics between haze and influencing factors are not the same in different regions. Therefore, we should consider the following aspects to reduce haze related policies. First of all the overall industrial structure of China is closely related to haze and is an important factor associated with haze.
This is due to the specific historical stage of China's economic development and in line with the principle of being a responsible big country. We will not take the old way of first development and post governance. The central government departments should pay attention to the heterogeneity of local specific development because of the different economic development in different provinces and regions in China. According to the specific characteristics of different provinces and regions, we should consider the characteristics and actual conditions of different stages of economic development in different regions, and combine the industrial structure conditions of various regions to formulate different provincial regions. We should adhere to the principle of common but differentiated haze control, and establish and implement measures and policies for haze control according to local conditions. The second one is that most of the provincial energy prices and haze absolute correlation degree is higher, should actively adopt the energy price adjustment to reduce the fog and haze, through the reasonable price control to realize the problem of energy saving and reduction.
We should change the past behavior of managing the market solely through price regulation, and guide consumers to use clean energy actively through universal education. At the same time, fiscal policy measures are taken to reflect the social costs, and to promote the governance targets of local governments through the establishment of the resource management system and the release of emission data. At the same time, each region combines the green development path suitable for its own characteristics, formulating the targeted and effective policy measures, speeding up the haze control in the region, and making our country steadily enter the road of green economic development. The third is to reduce the fog and haze, technological progress is the key. At present, the United States, Germany and Japan and other developed countries regard low-carbon technology and energy technology innovation as an important means to reduce environmental pollution. It can be seen from the analysis that the relationship between haze and technological progress is low in China.
The reality of China is the energy structure which is still dominated by coal in the short term, so it can only promote the realization of environmental protection targets through technological progress. Therefore, we must speed up scientific and technological innovation to catch up with the advanced international level, formulate effective policies and measures to encourage all industries to speed up clean energy substitution, and realize the sustainable development of China through the combination of technological innovation and rapid alternative development of clean energy.
The impact of population on haze cannot be ignored. In order to ensure the survival needs of future generations, the protection of resources and environment is a top priority for sustainable development. In terms of provincial development, we should reasonably control population size according to provincial haze and population correlation. Change the way of personal life, change the past waste of energy and change into "contentment and saving" as a fashionable material life concept. By providing benefit stimulation and publicizing the concept of green development, the whole people's awareness of environmental protection and environmental protection should be raised, and a positive mechanism of active response and conscientious compliance by the whole people in the whole society is formed, and a model of the stock based economic and social development is built. China will still take industry as the leading sector of economic development in the future. The government departments at all levels should actively take measures to promote the financial development policy of the low carbon industry and the green industry due to the relatively high degree of relative correlation and comprehensive correlation between the financial development and the haze, formulate practical and feasible financial development measures, and guide the elimination of the backward production capacity sector and optimize the energy consumption knot through the policy. It is designed to reduce the haze in the high energy consumption industrial sector. According to the actual situation of various regions to adjust the industrial structure to achieve industrial upgrading, the formulation of different levels of haze management targets, coordinated development of regional economy, and improve the enthusiasm of regional fog and haze governance. It is necessary for us to strengthen the construction of regional green economic cooperation, strengthen the construction of industrial innovation cluster, and form a certain scale and advanced low energy consumption and low pollution industry. We should strengthen cooperation with leading countries and advanced enterprises in the world, do a good job in importing and going out, and speed up the development of China's green industry. It is urgent to reduce the amount of haze while develop low carbon urbanization is a serious problem facing our country. Governments at all levels and relevant departments should make clear the transformation of China's low carbon economy, actively take corresponding measures to promote the process of urbanization in China, build a resourcesaving and compact green city, and play the important guiding role of local government in the construction of green cities in China. The government departments select cities with better haze control, take the leading role of the pioneers, formulate action plans, and develop green urban features such as green traffic and green buildings. For the new construction projects, we should take strict examination and approval to ensure that our country can achieve green development and urbanization and coordinate all aspects of the relationship. China should actively learn from the experience and lessons of the haze management in the world. In view of the causes of the severe haze areas and the main factors, we should refer to the policies and measures of the developed countries and take the way of state intervention. For example, the air pollution control law of the United States Congress, the air pollution control act of 1955, increased PM2.5 as a national standard for environmental air quality in 1997, and monitored the highest and lowest concentrations of PM2.5 for 24 hours in 2006.
According to different stages of the environmental law of industrial development, clean air act and environmental protection regulations, different governance acts are issued in different stages of the UK. Fog and haze indicators are made according to different regions, industries and enterprises. At the same time, the fog and haze can be reported to the people in real time. Not only the haze pollution data can be seen on the web site but also the haze pollution. The dyeing index and varying index can be used to visualize the haze pollution value and trend of all monitoring points on the map app. The strategy of harnessing fog and haze should establish a unified management institution and establish regional environmental governance institutions to conduct a coordinated and unified management. At the same time, the regional development should be combined with environmental and environmental protection indicators. The air quality research center, based on the terrain and climate characteristics of different regions, establishes the air pollution management parameters in different regions. Legal norms and close monitoring are important indicators for the overall assessment of the local community. For the whole of our country, we should use the idea of solving the problem of people's livelihood to guide the progress of technology, industrial structure adjustment and urbanization, make the work focus and target of the different development stages of the region, strictly check the index, strengthen the supervision of environmental law enforcement and pursue the responsibility to the end, implement the mechanism of joint control and joint defense, and deepen regional cooperation. To achieve cross regional cooperation to cope with the haze problem, to share the cost of governance rationally, actively promote the process of haze management, and actively participate in international cooperation to promote the sustainable economic growth of low pollution.
